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ABSTRACT

Micro wave seeker consists of a gimbal structure, a antenna and many RF parts. And Missile's
propelling powers excite a gimbal structure, a antenna and many RF parts. Therefore, We must
inquire into external forces to act on a micro wave seeker before everything.

We must inquire into design parameters and then estimate dynamic characteristics of a gimbal
structure with a finite element model to reflect part’s characteristics for design for a gimbal
structure in consideration of vibration features.

In this paper, a gimbal structure of a micro wave seeker is modeled in finite element method
and then updated by using the experimental modal data. Before we make a finite element model of
a gimbal structure of a micro wave seeker, we make a finite element model of a sub-structure and
compare with the experimental modal data.
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Table 2.1 Natural frequency of a antenna plate

EMA (Hz) FEA (Hz)
1 51856 51029
2 572.35 560.85
3 921.44 89183
4 1127.00 1198.73
5 113881 1233.20

(b) 2nd mode

(d) 4th mode
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(a) 1st mode

(¢) 3rd mode

(e) 5th mode
Fig. 2.1 Mode shapes of a antenna plate
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Table 2.2 Natural frequency of a antenna plate

& RF parts
EMA(Hz) FEA(Hz)
1 270.87 280.19
2 316.86 309.53
3 431.43 436.96
4 712.74 656.62
5 769.18 784.89
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(a) 1st mode (b) 2nd mode

(c) 3rd mode (d) 4th mode

(e) 5th mode
Fig. 2.2 Mode shapes of a antanna plate & RF
parts
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Table 2.3 Natural frequency of a rotary joint

EMA(Hz) FEA (Hz)
1 664.01 . 707.45
2 1010.0 968.74

(a) 1st mode (b) 2nd mode
Fig. 2.3 Mode shapes of a rotary joint
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Table 2.4 Natural frequency of a housing

Table 3.1 Natural frequency of a full structure

Mode FEA(Hz) EMA(Hz) FEA(Hz)
1 2841.39 1 258.91 271.10
2 3577.19 2 289.55 301.73
3 377462 3 342.46 356.99
4 42557 399.40

(a) 1st mode (b) 2nd mode
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(c) 3rd mode
Fig. 2.3 Mode shapes of a housing
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(a) 1st mode

(b) 2nd mode

(c) 3rd mode



(d) 4th mode
Fig. 3.1 Mode shapes of :a full structure
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